A receptor and G-protein-regulated polyphosphoinositide-specific phospholipase C from turkey erythrocytes. I. Purification and properties.
Eighty-three percent of polyphosphoinositide-specific phospholipase C activity was recovered in a cytosolic fraction after nitrogen cavitation of turkey erythrocytes. This activity has been purified approximately 50,000-fold when compared to the starting cytosol with a yield of 1.7-5.0%. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis of the phospholipase C preparation revealed a major polypeptide of 150 kDa. The specific activity of the purified enzyme was 6.7-14.0 mumol/min/mg of protein with phosphatidylinositol 4,5-bisphosphate or phosphatidylinositol 4-phosphate as substrate. Phospholipase C activity was markedly dependent on the presence of Ca2+. The phospholipase C showed an acidic pH optimum (pH 4.0). At neutral pH, noncyclic inositol phosphates were the major products formed by the phospholipase C, while at pH 4.0, substantial formation of inositol 1:2-cyclic phosphate derivatives occurred. Properties of the purified 150-kDa turkey erythrocyte phospholipase C were compared with the approximately 150-kDa phospholipase C-beta and -gamma isoenzymes previously purified from bovine brain (Ryu, S. H., Cho, K. S., Lee, K. Y., Suh, P. G., and Rhee, S. G. (1987) J. Biol. Chem. 262, 12511-12518). The turkey erythrocyte phospholipase C differed from the two mammalian phospholipases with respect to the effect of sodium cholate on the rate of polyphosphoinositide hydrolysis observed. Moreover, when presented with dispersions of pure inositol lipids, phospholipases C-beta and -gamma displayed comparable maximal rates of polyphosphoinositide and phosphatidylinositol hydrolysis. By contrast, the turkey erythrocyte phospholipase C displays a marked preference for polyphosphoinositide substrates.